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YESTOPAL W: A SUPERIOR EMBEDDING MEDIUM FOR AN
ELECTRON MICROSCOPE STUDY OF
HUMAN EPIDERMIS*
ALVIN S. ZELICKSON, M.D. AND J. FRANCIS HARTMANN, PaD.
Although the electron microscope has been in
use for a relatively short time, it has become
apparent that the demands made upon it for
the study of the fine structure of the human
epidermis and its appendages are becoming
more exacting. Several advances which have
led to the increased use and dependability of
the electron microscope have been the develop-
ment of more accurate mierotomes for cutting
thin sections, adequate fixatives for preserving
fine cellular detail, suitable knives for cutting
thin sections and improved embedding media.
The use of the resin n-butyl methacrylate as
an embedding medium was introduced in 1949
by Newman, Borysko, and Swerdlow (1). Over
the past years this has proved satisfactory, and
at present is in widespread use. Kellenberger,
Schwab and Ryter (2) in 1956, reported excellent
results using a polyester as an embedding
medium. Ryter and Kellenberger (3) in 1958
reported remarkable success using a copolymer
of the polyester group (Vestopal W) as an em-
bedding medium for electron microscopy.
In a current study of human epidermis with
the electron microscope it became evident after
using mixtures of methyl and n-butyl jueth-
aerylate and also Vestopal W for embedding
purposes, that the latter was of sufficiently
superior quality to justify this report.
METHOD
The following technic was found to yield the
best results when using Vestopal W as an em-
heddiug medium'for human epidermis. A punch
biopsy was performed to obtain fresh skin. This
was immediately placed in buffered osmium
tetroxide and cut in one millimeter cubes to allow
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adequate fixation. The tissue was allowed to
remain in the osmium for two hours at room
temperature. It was then removed and washed
three times in distilled water, each wash being of
five minutes' duration. The tissue was next passed
through increasing concentrations of acetone.
It was first placed in 30% acetone for 30 minutes
and then passed through 50%, 75% and 90%
acetone in succession, being allowed to remain in
each concentration for 30 minutes. The tissue was
next washed four times, each wash being 15 min-
utes in 100% acetone dried over anhydrous copper
sulfate. The total time in the full strength acetone
was one hour. At this point the procedure may be
stopped and continued the next day.
As the Vestopal W is more viscous than moth-
aerylate, it is necessary, to avoid shrinkage, to
pass the tissue progressively from 100% acetone
into the Vestopal W. The supplier* has set up the
following schedule for the aforementioned pro-
cedure:
Mixture I: 1 part Vestopal W 3 parts dried
Mixture 11: 1
acetone
part Vestopal W 1 part dried
acetone
Mixture III: 3 parts Vestopal W 1 part dried
acetone
Mixture IV: Vestopal W plus 1% initiator
plus 0.5% activator.
The tissue is allowed to remain in each successive
mixture 30 minutes. Following this the tissue is
placed in dried 00 gelatin capsules, each capsule
then being filled with the remainder of Mixture
IV. Polymerization takes place at 60° C. during
the next 24 hours. The blocks are then sectioned
in the routine manner with the precautions that
the block surface prior to sectioning is trimmed
to approximately one-third mm. square and that
the knife angle is kept at approximately 45
degrees.
There are several other precautions that should
be heeded when working with Vestopal W. Mixture
IV should be made fresh prior to each embedding
procedure. It should not he kept more than a few
hours at room temperature. As advised by the
manufacturer, Vestopal W initiator and activator
must be kept in the refrigerator well protected
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from light. If the above stops are adhered to,
\Testopal W can be kept for several months, hut
the initiator and activator should be renewed
every two months.
DISCUSSION
V/hen using Vestopal W several advantages
are readily apparent. Sublimation is minimal as
compared with methacyrlate. The surface of the
section in Vestopal MT tends to remain flat when
the electron beam is on, vhile with methacrylate
it tends to distort at relatively low beam in-
tensities. Another distinct advantage of the
polyester is that critical focus is relatively easy
to obtain at all magnifications. Photographs
arc unusually good at high magnifications and
the tissue and polyester are more stable allowing
one to work for a relatively longer period of time
without seriously contaminating the tissue or
the objective aperture.
There are some disadvantages which should be
mentioned. Although the resolution remains
excellent there is less contrast than is noted
with tissue embedded in methaerylate. It is
difficult to get continuous ribbons of tissue, for
successive sections do not adhere to one another.
Another inconvenience is the need to use nu-
merous glass knives as they are rapidly damaged
by the hardness of the Vestopal MT. If there is
compression of the tissue during sectioning, the
sections cannot be expanded with the use of
acetone, xylene, etc.
Two illustrations are used to contrast the
results obtained with the two embedding media.
Figure 1 is a photograph of a section of tissue
embedded in methacrylate and Figure 2 is a
section of tissue embedded in Vcstopal MT. Each
is presumably of good quality and representative
of the medium in which it was embedded. The
tissue is normal human epidermis from the upper
Abbreviations used:
c—cell membrane m—mitochondria N—nucleus
d—desmosnme M—melanocyte t—tonofilaments
n—nucleolus
Fro. 1. Section of tissue embedded in methacrylate (X 10,750)
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Fin. 2. Section of tissue embedded in Vestopal W (X 10,750)
arm of a 63 year old white male. The tissoe was
obtained with a 4 mm. punch and immediately
fixed in buffered osmium as one mm. cubes. The
tissue depicted in Fig. 1 was subsequently em-
bedded in 1 part methyl and 9 parts n-butyl
methaerylate in the usual manner. The tissue
seen in Fig. 2 was fixed as stated above and then
embedded in Vestopal MT in the manner pre-
viously described. An RCA EMU-2A electron
microscope was used to study the tissue. Both
illustrations are from approximately the same
region in the epidermis and of the same magnifi-
cation.
While the overall structure of each cell is
similar, several differences are immediately seen.
The most obvious difference is noted in the
Clarity of the internal cellular structure of the
tissue embedded in the Vcstopal W. The cyto-
plasmic organdIes are sharper and more detailed
in Fig. 2. Such structures as the endoplasmic
reticulum, mitochondria, nuclear and cell mem-
brane stand out sharply. The desmosomes also
appear clear, as do the tonofilaments reaching
these attachments. The roundness of the nucleus
in Fig. 2 demonstrates the freedom from com-
pression when working with the polyester.
SUMMARY
In the study of human epidermis with the
electron microscope, Vestopal W, as contrasted
with methaerylate, is a superior embedding
material. The polyester offered several distinct
advantages; excellent resolution, fewer trans-
formations and less contamination from the
electron beam, greater cellular detail and ease of
focussing at all magnifications. Two illustrations
are shown to contrast results obtained with the
two embedding media.
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